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Abstract 
Liquidity has been acknowledged to affect stock returns due to its importance to 
investors, financial markets, and listed companies. Although there is abundant literature 
documenting the liquidity-stock returns relationship, results about this relationship are mixed. 
This might be due to the reasons that liquidity has various meanings and methods of 
measurements. The purposes of this study are to provide definition of liquidity in relation to 
stocks, introduce measures of liquidity and examine the relationship between liquidity and 
stock returns based on a sample of FTSE100 companies over the period from 2009 to 2012. The 
intuition of this study is that liquidity is negatively related to stock returns as rational investors 
would require a higher rate of return for holding illiquid stocks. Three panel estimation models 
including pooled OLS, fixed effect model and random effect model are applied and tests are 
conducted to determine which model is the most appropriate to base the analysis on. The 
results show that the pooled OLS with robust standard errors is the best model. Overall, it is 
revealed that the intraday price range and trading volume have statistically significant and 
negative effects on stock returns. On the other hand, the turnover rate and Amihud’s ILLIQ 
measure are positively correlated with stock returns. The bid-ask spread, a widely used 
measure of transaction costs dimension of liquidity in both theoretical and empirical literature, 
is insignificant as Petersen and Fialkowski (1994) and several others proposed that the bid-ask 
spread might not fully capture the transaction costs.         
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CHAPTER 1: INTRODUCTION 
There is abundant theoretical and empirical literature on factors affecting stock returns. 
Accumulating empirical evidence shows that the capital asset pricing model (CAPM) developed 
by Sharpe (1964) and Lintner (1965) performed poorly in explaining stock returns. Thereafter, a 
range of variables have subsequently been identified as having explanatory power for stock 
returns. For example, Fama and French (1992, 1993, 1996) included two additional risk factors, 
book-to-market and size to the CAPM and empirical tests using US data confirm that the three-
factor model has greater explanatory power than the traditional CAPM with one factor. In 
asset-pricing theory, it is commonly assumed that all assets are liquid and can be traded 
quickly. In reality, however, most asset classes which are frequently traded are not perfectly 
liquid, and investors often incur transaction costs and suffer from possible future price 
reduction if they want to liquidate their position quickly. This has a strong influence on asset 
prices and returns as future cash flows are affected by liquidity. In addition, the ease with which 
financial instruments such as bonds, stocks, currencies or derivatives can be traded is of crucial 
importance to investors, financial markets as well as listed companies. To investors, liquidity 
determines their returns on investment through the costs of buying and selling assets. Liquidity 
needs also affect investors’ investment strategy and portfolio formation. To financial markets 
including stock exchanges, liquidity is a key aspect in performance evaluation in order to attract 
order flows and compete with other trading systems. Liquidity is also a major concern to listed 
companies as it affects their cost of capital and their decision about the optimal capital 
structure. Consequently, liquidity has been introduced as an explanatory variable for stock 
returns. Important work on the liquidity-stock returns relationship includes Amihud and 
Mendelson (1986); Chen and Kan (1989); Campbell, Grossman and Wang (1993); Eleswarapu 
and Reinganum (1993); Brennan and Subrahmanyam (1996); Eleswarapu (1997); Hu (1997); 
Brennan, Chordia and Subrahmanyam (1998); Chalmers and Kadlec (1998); Datar, Naik and 
Radcliffe (1998); Chordia, Roll, and Subrahmanyam (2001); Amihud (2002); Pastor and 
Stambaugh (2003); Liu (2006) and many others. Although there is abundant literature 
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documenting the liquidity-stock returns relationship, results about this relationship are mixed. 
For example, Amihud and Mendelson (1986), hereafter A&M, found a significant positive 
relationship of illiquidity and stock returns, using bid-ask spread as the measure of transaction 
costs. The bid and ask prices are quoted by market makers. The ask price is the price at which 
an asset can be bought from market makers while the bid price is the price at which an asset 
can be sold to market makers. The bid-ask spread is the difference between these two prices. 
However, Constantinides (1986) argued that transaction costs associated with liquidity can be 
minimised by less frequent trading, and he showed that transaction costs have little effect on 
stocks’ expected return.     
The concept of liquidity means the convertibility of financial instruments into cash, the 
most liquid asset. Liquidity is a desirable characteristic of financial assets and well-functioning 
markets. At first glance, liquidity appears to be a relatively straightforward concept. However, 
in reality, it has various meanings and methods of measurements. Neither theoretical nor 
empirical literature provides a common definition of liquidity as well as its measurement. 
Different views provide different interpretations of liquidity. For example, in Keynes’ (1930) A 
Treatise on Money, an asset that is “more certainly realisable at short notice without loss” is 
considered more liquid than another. On the other hand, Hicks (1962) interprets liquidity in 
terms of marketability. A security is defined as marketable if it is sold just as well after 
negotiation, search and advertising as it is without it. Therefore, based on the relative sacrifice 
one makes from a rapid sale, we can compare the liquidity of these two assets. Contrarily, 
Harris (2003) describes liquidity as “the ability to trade large size quickly, at low cost, when you 
want to trade”. In addition, numerous liquidity proxies have been identified in previous 
literature including the implied spread from Roll (1984); the Lesmond, Ogden, and Trzcinka’s 
(1999) measure; the ILLIQ measure from Amihud (2002); the “Pastor and Stambaugh” measure 
from Pastor and Stambaugh (2003); the Amivest’s liquidity ratio; and finally the 
multidimensional measure of liquidity from Liu (2006). Nevertheless, there is little agreement 
about which liquidity measures are better compared to others and little is known about 
whether liquidity proxies actually measure what researchers claim they do. Furthermore, 
studies employing different liquidity measures yield mixed results about the liquidity-return 
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relationship. The lacks of a homogeneous definition and a consistent measurement of liquidity 
make it difficult to accurately define and measure liquidity.  
This study hypothesises that illiquid stocks impose costs to investors holding them, thus 
a return premium is demanded in order to compensate for the additional risk that investors 
have to bear for holding these illiquid stocks. Intuitively, the liquidity-return relationship is 
expected to be negative. In other words, illiquid stocks should yield higher returns to investors.  
The objective of this study is threefold. Firstly, the concept of liquidity in relation to 
stocks and its role to market participants are explained. Secondly, measures of liquidity are 
introduced. Thirdly, this paper examines the relationship between different liquidity proxies 
that measure different dimensions of liquidity and stock returns from the sample of FTSE100 
constituents over the four-year period from the beginning of 2009 to the end of 2012. FTSE100 
is the biggest stock market index in the UK and comprises of the top highly capitalized, blue 
chip, and most well-known firms. These firms represent 81% of market capitalisation of London 
Stock Exchange.  
This study use daily stock data obtained from Thomson Reuters’ Datastream, one of the 
largest financial databases in the world. The panel regression model is employed in this study to 
determine the statistical significance of the liquidity measures constructed for FTSE 100 
companies over a period of four years from 2009 to 2012. In time series data, a single factor is 
monitored over several time periods while in cross-sectional data, the value of one or more 
variables is assembled for a group of economic units such as individuals, companies, countries, 
etc. at a specific point in time. However, in panel data a cross section of units are studied over 
several time periods. As a result, panel data are capable of identifying and measuring effects 
which are not detectable in cross-sectional or time series data alone. This enables deeper 
analysis of the effects of liquidity on stock returns which otherwise would not be possible if 
pure time series or pure cross-sectional data were used.      
This paper contributes to the growing liquidity literature by analysing three different 
dimensions of liquidity and their effects on stock returns. In addition, a large majority of studies 
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in this area are conducted in the US markets. There are other important markets where 
liquidity plays a major role in determining asset returns but the literature on these markets is 
sparse. Motivated by the need to examine the liquidity-return relationship outside US context 
and substantiate findings in US markets with non-US studies, this paper is conducted on firms 
listed in the UK stock market, one of the largest stock exchanges in the world.        
The rest of the study is organised as follows. Chapter 2 summarises definitions as well as 
measures of liquidity in literature and reviews prior findings on relations between stock returns 
and liquidity. Chapter 3 defines liquidity and explores its role to market participants, introduces 
the measures of liquidity used in this study, and the methods employed in this study to 
examine the relationship between stock returns and liquidity. Chapter 4 describes the data, 
presents and discusses the results and chapter 5 provides concluding remarks. 
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CHAPTER 2: LITERATURE REVIEW 
Liquidity is a broad concept which can apply to the context of most asset classes 
including equity. However, the primary focus of this study is on stock liquidity in the UK stock 
market. Therefore, the concept of liquidity will be discussed with respect to assets in general 
first and then stocks and equity markets in particular. Likewise, only prior research on the 
liquidity-stock return relationship is reviewed in this paper although empirical literature 
documenting liquidity and the pricing of liquidity of other asset classes exists. 
2. 1. Definitions of liquidity:    
According to Hicks (1962), the first official use of the word liquidity in the practical world 
of finance was made by Keynes. Therefore, it is not inappropriate to call liquidity a Keynesian 
word, as Hicks has done so. In the General Theory of Employment, Keynes stated that liquidity 
preference explains the premium over bills or bonds and causes the existence of an interest 
rate. He linked the concept of liquidity to financial instruments such as bonds, bills and a 
financial factor-interest rate. Keynes’ aforementioned definition of liquidity focuses solely on 
the short notice aspect. If an investor who is long an asset is interested in selling it, what is the 
highest possible price he can sell the asset for on the shortest notice? Similarly, if an investor 
who is short an asset wants to buy it, what is the lowest possible price he can buy the asset for 
on the shortest notice? Hirshleifer (1968) called liquidity as “asset's capability over time of 
being realized in the form of funds available for immediate consumption or reinvestment – 
proximately in the form of money.” Admati and Pfleiderer (1988) also cared about liquidity in 
this short notice sense. They find that liquidity events make sellers willing to sell rather than 
wait, which is called a “demand for immediacy”. Under this view of liquidity, liquidity is 
measured in terms of the size of the loss from trading an asset to the length of short notice. The 
loss here can be attributed to price changes or various transaction costs. When one decides to 
buy an asset, he must consider very carefully the capability of re-selling it, i.e. how much it will 
cost to sell the asset in the future and at what price the asset can be traded. The investor who 
wants to re-sell an asset normally receives a price somewhat lower than the price for which he 
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paid to buy the asset. For some types of assets, the cost of finding a buyer immediately can be 
substantial. Moreover, the chance that the buyer might offer the price equal to what the 
investor has paid initially is even smaller, which leads to the large potential reduction in price. 
Therefore, an asset is described as liquid if it can be traded on short notice and with small loss.  
The second interpretation of liquidity expresses it as the expected time to sell without 
diminution. For instance, compare selling 1,000 Diageo shares with selling a house. The 
expected time to obtain the best price on Diageo shares is almost zero while the time it takes to 
sell an average house can be months. Lippman and McCall (1986) along with Krainer and LeRoy 
(2004) examined this sense of liquidity.  
The third understanding of liquidity is associated with the value of an asset. The 
argument is that it is of little importance whether one can sell an asset on short notice and with 
a small loss if the asset itself is worth little when needed. Tobin (1958) investigated this sense of 
liquidity in a framework of risk-averse investors and uncertainty of future interest rates to 
explore the inverse relationship between liquidity preference and the interest rate.      
Unlike the interpretations of liquidity mentioned above, Harris (1990) and O’Hara (1995) 
viewed liquidity as a multidimensional concept and characterize liquidity through several 
attributes which do not stand independently. In particular, Harris (1990) highlighted four 
interrelated dimensions of liquidity: width, depth, immediacy and resiliency. Firstly, width is the 
bid-ask spread (the difference between the price the buyer is willing to buy a security for and 
the price the seller is willing to sell a security for) for a given number of stocks. The narrower 
the spread, the more liquid the stock is. Secondly, depth measures the number of shares that 
can be traded at given bid and ask prices. Thirdly, immediacy refers to how quickly a certain 
amount of assets can be bought or sold at a given cost. Finally, resiliency indicates how fast the 
price recovery is after liquidity shocks. These dimensions are estimated by different proxies. Liu 
(2006) also defined liquidity as “the ability to trade with high trading speed, little price impact, 
and little trading cost.” In his definition, Liu described liquidity in terms of multiple attributes 
which are trading speed, trading cost, trading quantity and price impact.   
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Kay (2008) provided an example that an asset can be liquid in one sense and yet illiquid 
in another. Suppose an investor has a US Treasury bond with a 14% coupon rate while the 
market interest rate is currently 7%. This means that the bond is traded above par value, i.e. 
premium bond. If the investor sells the bond, he will incur very high capital gain taxes whereas 
holding the bond contains minimal risk and the coupon interest payment is tax exempt. As a 
result, selling the bond would be expensive for the bond holder and the bond is illiquid in the 
first interpretation of liquidity mentioned above. Nevertheless, this bond could be sold 
immediately in the US secondary bond market, thus it is liquid in accordance with the second 
liquidity interpretation. The example shows that it is impossible to collapse these definitions 
into a single numerical measure of liquidity which can capture all the required attributes. 
Similarly, Amihud (2002) claimed that liquidity can neither be observed directly nor be captured 
in a single measure. Marschak (1938) proposed measuring the characteristics of liquidity 
separately. 
2. 2. Stock liquidity: 
The characteristics of liquidity presented above are valid for many asset classes 
including stocks. According to Damodaran (2005), the cost of illiquidity is the cost of buyer’s 
remorse – “where you want to reverse your decision and sell what you just bought.” This cost 
can vary significantly amongst asset classes. Damodaran regarded listed stocks as an asset class 
with a certain level of liquidity and showed that different types of stocks have different levels of 
liquidity.  
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Figure 1: Liquidity of different types of stocks 
 
(Source: Damodaran (2005))    
From the figure above, stocks traded in developed markets are more liquid than those in 
emerging markets and stocks in large, widely-traded companies are more liquid than OTC 
stocks or those in small companies. The most liquid stocks are those in widely held companies 
in well-established markets whereas the least liquid stocks are OTC stocks or those in emerging 
markets. A stock is considered as highly liquid when it is easy to enter and exit positions; it is 
easy to buy and sell without influencing the stock's price; and the stock will have a very small 
bid-ask spread.  
2. 3. Sources of stock illiquidity: 
Amihud, Mendelson and Pedersen (2005) specified five factors that drive the 
differences in stock liquidity: exogenous transaction costs, demand pressure, inventory risk, 
asymmetric information, and search frictions. These factors make it costly for market 
participants to carry out transactions. The costs in turn affect the asset prices. Alternatively, 
these illiquidity sources vary over time so investors face liquidity risk for holding assets. For this 
reason, investors will request a compensation for the extra risk and costs related to liquidity in 
the form of a higher expected return.       
The first source of illiquidity is exogenous trading costs. These costs represent frictions 
in the capital market and comprise transaction taxes, brokerage fees and order-processing fees. 
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In order driven markets where investors trade directly with each other without intermediation, 
these costs affect the prices that both buyers and sellers will trade at. Meanwhile, in quote 
drive markets where investors trade with dealers (market makers), transaction costs will 
influence the bid and ask prices quoted by market makers so that the bid-ask spread can cover  
market makers’ costs.  
The second source of illiquidity arises from the demand pressure or the price impact. It 
refers to the investor’s ability to trade a considerable amount of an asset quickly and without 
lowering the price. The large size of the trade would probably make it difficult for the seller of 
the asset to find a buyer at the prevailing market price. As a result, the seller might have to 
liquidate the asset at a lower price, leading to a negative change in asset price. Contrarily, when 
a trader place a large buying order of an asset, it would be hard to find a seller at the 
designated price, thus it is likely that the trader will increase the price to attract sellers. This will 
result in a positive price change. The demand pressure breaks the equilibrium between supply 
and demand on the market, which in turn leads to price changes. The bigger the price impact, 
the less liquid the market for the asset.  
The third source of illiquidity, inventory risk, is associated with demand pressure. 
Assume that an investor needs to liquidate his position immediately but unfortunately there is 
no buyer in the market. Instead of waiting for a buyer, the investor can sell to a market maker 
at the bid price. The risk that the future price of the inventory held by the market maker might 
drop would cause the market maker to adjust his quoted bid-ask prices in order to compensate 
for the increased risk he has taken. Therefore, the higher the inventory risk, the larger the bid-
ask spread.  
The fourth source of illiquidity, asymmetric information, relates to the situation where 
one of the two parties involved in the transaction possesses private information. This 
information could be about either the value of the company or future large order flows which 
possibly affect the stock price. Thus, trading with the party owning the superior information 
could result in a loss to the other party. This loss is regarded as the illiquidity cost. Market 
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makers when setting the bid-ask prices will take into account the risk of transacting with the 
well-informed counterparty and require compensation for this risk.               
Another illiquidity source deriving from demand pressure is named search frictions. As 
discussed above, when searching for the counterparty to carry out the transaction, the investor 
has to face the possibility of price reduction. In the case of trading with a dealer rather than 
waiting, the investor will incur a higher cost as the dealer wants compensation for the inventory 
risk mentioned earlier. Additionally, waiting for the counterparty imposes opportunity costs to 
the investor. Suppose that the investor discovers that the stock of a certain company is 
undervalued and he wants to buy that stock, waiting for a buyer to appear will definitely make 
the investor lose a profit if the stock price increases during the period of seeking for a seller. In 
other words, the opportunity costs are the profit lost from not being able to buy the stock 
when the price is still low.                                                   
2. 4. Liquidity proxies: 
Some commonly used liquidity proxies are reviewed below. 
2.4.1. Measures of transaction cost dimension: 
2.4.1.1. Bid-ask spread: 
In the quote driven market, investors buy at a market maker’s ask price and sell at a 
market maker’s bid price. As mentioned above, the impact of many illiquidity sources is 
reflected in the bid-ask spread. Whenever orders are placed, the market maker incurs 
transaction costs for processing orders. There are other risks that the market maker encounters 
when processing orders. One of these risks stems from the possibility that the inventory held 
could change in value. Trading with informed investors can also give rise to negative profits for 
the market maker who does not have that information. As a result, market makers set the 
spread so that it can cover the transaction costs, the inventory risk and the risk of trading with a 
party having private information. Furthermore, if the market maker quote the bid price too high 
or the ask price too low, he might be unable to find a trader, and thus ends up with being left 
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with a large position. This measure of liquidity was first introduced by A&M (1986) in the study 
about the effect of the bid-ask spread on asset pricing. The bid-ask spread of a stock is 
computed as the dollar spread divided by the average of the end-of-year bid and ask prices. 
Nevertheless, the bid-ask spread has been strongly rejected by many academicians as an 
accurate proxy for capturing the actual transaction costs. Roll (1984) explained that the bid-ask 
spread is subject to measurement errors because actual trades are mostly carried out within 
the quoted spread, not exactly at the quoted spread. Peterson and Fialkowski (1994) agreed 
with this point of view and reported that less than half of the transactions taken place on the 
New York Stock Exchange (NYSE) are executed at the quoted bid and ask prices. He also 
demonstrated that the correlation between the effective and quoted spreads was only 10%.   
Additionally, Huang and Stoll (1996) revealed that the correlation between the realized spread 
which measures transaction costs based on post-trade price reversal and the quoted spread is 
insignificantly different from zero, implying that “the quoted spread is not necessarily an 
accurate reflection of transaction costs.” Aitken and Comerton-Forde (2003) also acknowledged 
that the bid-ask spread might not be the best liquidity measure. 
2.4.1.2. The Roll’s implied spread: 
In his study, Roll (1984) presumed that in an efficient market where prices quickly and 
accurately reflect all relevant information, the quoted bid and ask prices do not change with 
regards to trades. Moreover, the quoted spread is subject to considerable errors as it does not 
measure the true transaction costs. Thus, he used the serial correlation in transaction price 
changes to calculate a liquidity measure, the implied spread, instead of the quoted bid-ask 
spread. He defined the implied spread as follows: 
              
where cov is the first order serial covariance of price changes. This measure was 
calculated on the annual basis from daily and weekly returns of stocks listed on the NYSE over 
the period of 1963-1982 and was found to be significantly negatively correlated to firm size. 
12 
 
The implied rate, which is estimated to be 0.298%, is a potential measure of liquidity because it 
focuses on the changes in stock prices after the trade.     
2.4.1.3. Lesmond, Ogden, and Trzcinka’s measure: 
As previously discussed, trading costs serve as one of the dimensions of liquidity. 
However, transaction cost estimates using either proxy variables or spread plus commission 
(henceforth S + C) does a poor job of capturing the actual transaction costs. Proxy variables 
cannot measure directly the impact of transaction costs and these variables may reflect the 
impacts of variables irrelevant to transaction costs. On the other hand, the S + C consists of 
measurement problems: several studies has proved that trades take place inside the quoted 
bid-ask spread and commissions from a dealer might cover costs unrelated to a certain trade 
such as research expense. More importantly, the data needed to calculate proxy variables and 
the S + C may not always be available. In consequence, Lesmond et al (2003) established a new 
measure of transaction costs which only requires the daily stock returns. These returns span 
over long time periods, are easy and inexpensive to acquire, and are accessible for markets all 
over the world. The impact of transaction costs can be investigated directly on daily stock 
returns through the incidence of zero returns. Zero returns are not a rare phenomenon for 
firms of any size. Small firms have more than 80% of daily stock returns being zero while for 
large firms the statistics is 40%. The basis of Lesmond et al’s model is that if the trading costs 
are higher than value of the information signal, then the marginal investor will either refrain 
from trading or not trade at all, thus resulting in a zero return. To put it simply, the more liquid 
the stock, the cheaper it costs investors to trade. The transaction costs estimated from this 
model are the effective transaction costs of the marginal trader. The findings further contribute 
to the earlier work of Peterson and Fialkowski (1994). The latter observed that the effective 
spread is smaller than the quoted spread. The former revealed that using the S + C as 
transaction costs proxy will exaggerate the effective trading costs by 15% and 50% for small and 
large firms respectively.   
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2.4.2. Measure of transaction quantity dimension: 
2.4.2.1. The turnover rate: 
Another common proxy for liquidity is the turnover rate. It is denoted as the number of 
shares traded over a certain period divided by the number of shares outstanding during that 
period. Many liquidity proxies exist in the literature but they are not as accessible as the 
turnover rate. Datar et al (1998) adopted this measure as an alternative for the bid-ask spread 
to measure liquidity in a sense that the turnover rate has several advantages over the 
traditional bid-ask spread. First of all, the turnover rate provides theoretical appeal in response 
to A&M’s propositions. A&M (1986) proposed that investors with longer holding periods tend 
to keep higher spread stocks and there is a positive relation between asset returns and the 
spread. The joint implication of these propositions is that assets returns are related to holding 
periods or trading frequencies. In the study of Atkins and Dyl (1994), the proxy for investors’ 
holding periods is measured by the inverse turnover rate, which is the number of shares 
outstanding over the number of shares traded. Secondly, the monthly data on the bid-ask 
spread over long periods of time is difficult to access while the data on the turnover rates are 
readily available for most markets, so the robustness of the liquidity-return relationship can be 
examined over time and across a vast number of stocks.         
2.4.2.2. Trading volume: 
Similar to the turnover rate, trading volume represents the transaction quantity 
dimension of liquidity. Campbell et al (1993) hypothesized that a decline in stock prices due to 
external selling pressure by uninformed traders could result in unusually high trading volume. 
This suggests that a high volume of trade signals the shift in the demand for that stock, 
especially when daily trading volume exhibits high frequency shifts in stock demand. It was also 
proved that volume increases more when stock prices are rising than when stock prices are 
falling. The trading volume has been used as a liquidity proxy in the subsequent studies of 
Brennan et al (1998) and Chordia et al (2001).     
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2.4.3. Measure of price impact dimension: 
2.4.3.1. Amihud’s ILLIQ measure: 
For empirical researcher, data is of utmost importance. Without data, no hypothesis 
could be tested and thus no research could be accomplished. However, in some markets 
especially emerging markets where liquidity obviously plays an important role, microstructure 
data on transactions and quotes are not available for long time periods. In order to overcome 
this obstacle, Amihud (2002) employed a measure of liquidity that can be calculated from 
readily available data for most markets over long period of time – daily returns and volumes. 
Stock illiquidity ILLIQ is computed as “the average ratio of the daily absolute return of stock i on 
day d of year y (Riyd) to the corresponding dollar trading volume on that day (VOLDiyd)” (Amihud, 
2002). It is expressed as: 
        
 
   
 
      
        
   
   
 
In which Diy is the number of trading days in year y. Following Kyle’s (1985) 
interpretation of illiquidity as the reaction of price to order flow and Silber’s (1975) measure – 
the absolute price change divided by the absolute excess demand for trading – this ratio 
indicates the sensitivity of prices to the trading volume. It is consistent with the definition of 
liquidity as the capability of selling a large number of an asset on short notice without changes 
in prices. This measure is strongly associated with Amivest’s liquidity ratio, defined as the sum 
of the daily volume over the sum of the absolute return. In comparison with the Amihud’s ILLIQ 
measure, this liquidity ratio does not provide the price impact of the order flow on the daily 
basis. 
2.4.3.2. Pastor and Stambaugh’s measure:  
Inspired by the work of Campbell et al (1993), Pastor and Stambaugh (2003) also 
reckoned that liquidity is an important independent variable in stock pricing. They focused 
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exclusively on the price impact aspect of liquidity induced by order flow. The data used in their 
study are daily individual stock returns and volume on the NYSE and AMEX (American Stock 
Exchange) over the period from 1966 to 1999. Particularly, the liquidity measure for stock i on 
day d in month t (ri,d,t) is the OLS coefficient estimate      of the signed order flow in the 
following regression model: 
       
                               
                          
where      
  is the return for stock i on day d in month t in excess of the market, 
interpreted as      
              in which rm,d,t is the return on the value weighted index on 
day d in month t; vi,d,t is the dollar volume for stock i on day d in month t. The term 
          
        represents the order flow. The intuition of Pastor and Stambaugh’s work is that 
the order flow should be followed by partially reverse return in the future providing that the 
stock is not perfectly liquid. Thus, the liquidity measure      should be negative in most cases 
and larger in absolute magnitude when liquidity is lower. The excess return       
  appears in the 
price change regression above both as the dependent variable and as to signed volume. This is 
for the purpose of eliminating marketwide shocks, separating the individual stock effect of 
volume-return negative relationship as well as avoiding the problem of zero-returns on signing 
volume. The lagged stock return ri,d,t appears on the right hand side of the regression as a 
second explanatory variable in order to take into account the lagged return effects that are not 
volume related. Similar analysis was extended for futures from pit trading in Hasbrouck’s study 
(2004).      
2.4.4. Liu’s multidimensional measure of liquidity: 
It is widely accepted that liquidity has multiple dimensions. Nevertheless, most studies 
examining the role of liquidity in explaining the cross-section of asset returns have 
concentrated solely on one dimension of liquidity such as trading cost, trading volume and price 
impact. Therefore, the effects of liquidity on asset returns cannot be captured entirely in these 
studies. Besides, there are very few studies investigating the trading speed dimension of 
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liquidity, defined as “the continuity of trading and the potential delay or difficulty in executing 
an order” (Liu, 2006). The author also filled in these gaps of liquidity literature by developing a 
new liquidity measure, the standardized turnover-adjusted number of zero daily trading 
volumes over the prior x months (x = 1, 6, 12). This new liquidity measure deals with three 
liquidity dimensions which are trading quantity, trading cost, and especially trading speed, an 
important aspect of liquidity that very few studies have devoted to. Liu’s liquidity measure, 
called LMx, is described as follows: 
                                                   
                    
        
 
 
   
    
 
where x-month turnover is turnover over the prior x months, calculated as the sum of 
daily turnover over the prior x months, daily turnover is the ratio of the number of shares 
traded on a day to the number of shares outstanding at the end of the day, NoTD is the total 
number of trading days in the market over the prior x months, and Deflator is chosen such that 
the turnover adjustment will lie between 0 and 1. In other words: 
  
                    
        
   
Thus, a deflator of 11,000 is chosen for LM6 and LM12 while the deflator of 480,000 is 
selected for LM1. The turnover adjustment allows differentiating between stocks with the same 
number of zero daily trading volume over the previous x-months. The stock with higher 
turnover is more liquid. For the purpose of making liquidity measure comparable over time, the 
factor 
   
    
 is included in the formula. By multiplying by this factor, the number of trading days 
per month could be standardized to 21. Using daily data, Liu estimated the liquidity measure 
LMx on a monthly basis for every stock in the sample. Finally, in his analysis, Liu employed the 
measure LM12 as it is difficult to distinguish illiquid stocks whose daily trading volumes over 
short period like one month or six months are all equal to zero. Liu’s liquidity measure LMx 
reflects three dimensions of liquidity: the number of zero daily trading volumes over the prior x 
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months represents the trading speed, the turnover adjustment depicts trading quantity 
dimension and the number of zero returns is a good proxy for trading costs as zero returns take 
place when transaction costs are high. Liu also provided empirical evidence that his new 
liquidity measure is highly correlated with widely used liquidity measures including the bid-ask 
spread, the turnover rate and even the Amihud’s ILLIQ measure which is claimed to capture the 
price impact dimension of liquidity. The stocks that Liu’s measure depicted as illiquid were 
small, value, low turnover, high bid-ask spread, and high return-to-volume stocks, which is the 
same as the intuition of liquidity.  The main assumption underlying this new liquidity measure is 
that investors are unwilling to hold stocks that cannot be sold. Therefore, in some cases in 
which investors without solvency restriction have long holding periods, this liquidity measure 
may understate the liquidity premium. However, as revealed by Pereira and Zhang (2004), 
liquidity is important to long-term investors too. In short, Liu’s liquidity measure is better than 
existing measures in the way that it covers multiple dimensions of liquidity with a strong 
emphasis on trading speed, an aspect that current papers pay little attention to.                     
2. 5. Relationship between liquidity and stock returns: 
2.5.1. Transaction costs dimension of liquidity: 
As discussed above, liquidity contains multiple attributes which cannot be captured in a 
single measure. Moreover, studies employing different liquidity proxies report mixed findings 
about the liquidity-return relationship. The first empirical research attempting to analyse this 
relationship was conducted by A&M (1986). They used the bid-ask spread as the measure of 
illiquidity as it captures the transaction cost dimension of liquidity. Many subsequent studies on 
liquidity have focused on this measure because of its direct relationship to liquidity as the cost 
of immediate execution for an investor willing to transact as well as its clear observability on 
the market. In their study, A&M (1986) assumed a market where different investors have 
different holding periods and spreads vary across different assets. The theoretical idea of 
A&M’s paper is that investors require higher returns as compensation for holding stocks with 
larger bid-ask spreads. In order to empirically examine this theory, they followed the 
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methodology of Fama and Macbeth (1973) for cross-sectional regressions. A&M used data for 
NYSE stocks during the period 1960-1979 to calculate the relative spread and the actual spread 
S. The relative spread is the ratio of the dollar spread to the average of the bid and ask prices at 
year end. Thereafter, the average of each year’s beginning and ending relative spreads were 
computed to determine the actual spread variable S for that corresponding year. The data were 
then divided into twenty overlapping eleven-year periods, of which each consisted of a five-
year beta estimation En, a five-year portfolio formation period Fn and a one-year cross section 
test period Tn (n=1, 2, …, 20). To illustrate,                                
                                                              
                     The beta estimation period En was used to estimate the beta 
coefficients from the market model regression (i.e. CAPM). Monthly excess returns of stock j 
and the market over the 90-day T-bill rates were included in the regression to compute the 
beta of stock j. The cross-sectional analysis was performed on portfolios of stocks rather than 
individual stocks. During the portfolio formation period Fn, stocks were ranked according to 
their actual spread available for the last year of Fn and divided into seven equal groups. Within 
each of these seven spread groups, stocks are sorted into seven equal subgroups based on their 
betas obtained from En, thus 49 portfolios were equally formed. Next, the average monthly 
excess return, the beta and the relative bid-ask spread are calculated for each of these 49 
portfolios. Finally, the relationship between these variables is tested over cross-sectional 
portfolios and over the period 1961-1980. In the model, two sets of dummy variables were 
adopted: 48 portfolio dummy variables in the first set to account for return differences 
between groups and 19 year dummy variables to capture variations in returns between years. 
The coefficient estimates in the test periods were then averaged to acquire the final results of 
the cross-sectional test. However, the results of OLS regression showed biased and inconsistent 
variances of OLS coefficients. Thus, generalised least square (GLS) was applied. A&M empirically 
reported that a 1% increase in the relative bid-ask spread led to a corresponding 0.211% 
increase in the monthly risk-adjusted expected return. In addition, the slope coefficients of the 
spread were positive but declined when moving to higher spread portfolios. Nevertheless, the 
identified spread-return relationship could be due to “small firm effect”, a case in which stocks 
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of small companies are traded at higher bid-ask spreads and generated higher returns than 
those of large companies. For the purpose of assessing the robustness of the results as well as 
justifying whether illiquidity or “small firm effect” influenced the outcomes, a size variable, 
defined as natural logarithm of the market capitalisation of the companies, was included and 
the models were re-estimated. The results indicated that the beta and the spread of the 
portfolios maintained significant effects on stocks returns whereas the size variable did not. 
This means that A&M’s findings are robust and not owing to the size effect. According to A&M 
(1986), the implied concave return-spread relation might arise from the clientele effect, where 
stocks with higher spreads are held by investors with longer holding periods.  
After A&M (1986) found that there is a significantly positive relationship between the 
expected return and the relative bid-ask spread, Chen and Kan (1989) criticised the use of 
pooled cross-section and time series regression in A&M’s study. They applied similar portfolio 
formation method to A&M’s but used different test methodologies including (i) the Fama-
MacBeth (1973) approach, (ii) the SUR framework as in Zellner (1962), Gibbons (1982), and 
Stambaugh (1982), (iii) the unconditional approach in Chan and Chen (1988), and (iv) an 
empirical design proposed in Chen, Grundy and Stambaugh (1990). By employing different 
methods from different researches, the authors attempted to not only take into account the 
stochastic risk and risk premium but also improve the accuracy of the beta estimate. 49 equally-
weighted portfolios were constructed following the same criteria of A&M. Under the Fama-
Macbeth’s approach, the authors run monthly cross-sectional regressions with the 49 portfolios 
to estimate a monthly slope coefficient instead of estimating one slope coefficient in one 
regression across portfolios and over time. The overall slope coefficient and its standard error 
are obtained from the mean and standard deviation of the mean of the monthly slope 
coefficient. This method allows the estimated market risk premium to change on a monthly 
basis. Moreover, the monthly slope coefficient of the spread variable is not affected by any 
positive relation between the relative spread and the estimation error of the conditional beta 
over time. The second method, the nonlinear SUR approach, used only the non-overlapping 
monthly excess returns in the test years. The next test followed the two-step regression of 
Chan and Chen (1988) to remove the time-series correlations between the relative spread and 
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the stochastic risk. In the first stage, the unconditional market betas for the 49 portfolios is 
estimated by regressing excess monthly portfolio returns on the excess equally-weighted NYSE 
market return. In the second stage, the monthly returns of the 49 portfolios on the estimated 
are regressed cross-sectionally on the unconditional beta and the portfolio relative spread. The 
fourth and final approach relaxes the implicit assumption about the stochastic behaviour of the 
conditional beta in the prior two methods. Finally, Chen and Kan reached a conclusion that 
there is no significant relation between the CAPM risk-adjusted return and the relative bid-ask 
spread. 
Eleswarapu and Reinganum (1993), henceforth E&R, argued that the empirical tests of 
A&M (1986) did not allow for the investigation of the potential seasonal behaviour in the 
association between expected returns and bid-ask spreads. Using monthly data for NYSE stocks 
during the period of 1961-1990, E&R ran Fama-Macbeth regressions of portfolios’ monthly 
excess returns on beta, size and spread and explored the spread-return relationship in January 
and non-January months separately. The spread variable is calculated in the same way as in 
A&M’s study. Nevertheless, unlike A&M, E&R modified the portfolio formation technique of 
A&M by lowering the requirement that there be eleven years of return data to just three years. 
As a result, small firms were not excluded from the sample and the number of firms in the 
sample significantly increased by 45%. Like A&M’s work, 49 portfolios were also formed based 
on the bid-ask spread and beta. A size effect was detected after relaxing the restrictive sample 
selection criteria of A&M (1986). The results suggest that the positive relation between bid-ask 
spreads and average returns only exist during January. Although liquidity may play an important 
role in determining asset returns, E&R (1993) discovered the limited impact of liquidity on asset 
pricing in January alone.              
Under the same approach, using data for stocks on a different market could lead to 
opposite results. Eleswarapu (1997) reported a stronger positive effect of quoted bid-ask 
spreads on risk-adjusted returns than A&M’s findings. However, instead of using NYSE stocks, 
Eleswarapu used data for Nasdaq stocks in his sample as the inside bid-ask quotes on the 
Nasdaq provides a more accurate proxy for the actual transaction costs than the quoted 
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spreads on the NYSE. Several studies of Blume and Goldstein (1992), Petersen and Fialkowski 
(1994), and McInish and Wood (1995) have showed that in reality many transactions occur 
inside the quoted bid-ask spreads. The inside bid-ask prices for Nasdaq stocks are better 
estimates of true transaction costs because of the lack of competition from public limit orders 
or floor traders for the dealers on the Nasdaq. Furthermore, the larger variance in the spreads 
of the Nasdaq stocks grants more statistical power to the tests of the hypothesised spread-
return relation. Lastly, the A&M’s measure of the bid-ask spread which is estimated by taking 
the average of the spreads of only two days –beginning and year-end does not capture the 
fluctuation of the spread for a specific firm within a year. The transaction costs-expected return 
relationship was examined over the 1973-1990 period. The evidence of a strong liquidity 
premium is detected but only for Nasdaq stocks. The results are contradictory to studies of 
Chen and Kan (1989) who employed different test methodologies and E&R (1993) who 
exhibited a weak evidence of liquidity premium for the NYSE stocks.                              
As formerly shown, the evidence of the positive relationship between the bid-ask spread 
proposed by A&M (1986) as a liquidity measure and expected returns is mixed. Researchers 
cannot find a consistent relationship between liquidity and stock returns possibly due to the 
fact that the bid-ask spread is a misleading measure of transaction costs. Chalmers and Kadlec 
(1998), hereupon C&K, criticised that studies of A&M (1986), Chen and Kan (1989), and E&R 
(1993) all concentrate solely on the magnitude of the spread without taking into account the 
length of investor’s investment horizons. Different assumptions about investors’ investment 
horizons might lead to contrary findings. For example, A&M (1986) assumed that investors’ 
average holding period is 1.6 years which is relatively short while Constantinides (1986) 
assumed a longer holding period. Spreads amortised over short holding periods will increase 
the amortised transaction costs and vice versa. In consequence, A&M’s model anticipates that 
the bid-ask spreads have a strong effect on asset returns whereas Constantinides’s model 
predicts that the bid-ask spreads have only a second-order effect on asset returns. C&K thus 
proposed using amortised spread, a liquidity proxy that can capture both the magnitude of the 
spread as well as investors’ trading frequency. The amortized spread, which is equal to the 
effective spread times share turnover, measures the annualized spread cost to investors. The 
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effective spread is the absolute difference between the mid-point of the quoted bid-ask spread 
and the corresponding transaction price, divided as being a buy or sell transaction. The sample 
consists of stocks on either the AMEX or the NYSE during the 1983-1992 period. C&K estimated 
that the average effective spread calculated for the stocks in the sample is 2.2% of equity value, 
larger than the average amortised spread which is of only 0.5%. C&K concluded that the 
amortised spread is more relevant than the quoted spread in measuring transaction costs 
owing to stronger evidence that the amortised spread has a greater positive impact on stock 
returns than the quoted spread does.                 
Having similar perspective that the bid-ask spread may not be a reliable proxy for 
transaction costs, Brennan and Subrahmanyam (1996), hereafter B&S developed an innovative 
measure by disintegrating trading costs into variable and fixed components using intraday data 
from 1984 through 1988. The variable cost element deals with the adverse selection caused by 
traders with private information. Unlike A&M (1986) and E&R (1993) who employed the CAPM 
to test whether transaction costs related variables have additional explanatory power for the 
cross-section of returns, B&S (1996) adopted the Fama-French three factor model which 
involves the market excess return factor, the size factor and the book-to-market factor. They 
found strong evidence of the return premium in relation to both the fixed and variable cost 
components. In particular, the relationship between the return premium and the variable cost 
component is concave as a result of the clientele effects in which small traders prefer less liquid 
stocks. On the contrary, the relation between the return premium and the fixed cost 
component is convex, which is inconsistent with the concave relation implied by the A&M’s 
model. Moreover, the seasonality in the return-transaction costs relationship mentioned in the 
study of E&R (1993) is not detected.        
2.5.2. Transaction quantity dimension of liquidity: 
There are several problems associated with transaction costs dimension of liquidity. 
According to Kato and Loewenstein (1995), transaction cost estimates are often unavailable for 
markets outside of the United States. Furthermore, Karpoff and Walkling (1988) and Bhushan 
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(1994) noted that transaction costs are difficult to obtain for tests that span long time periods. 
Huang and Stoll (1996) claimed that transaction costs availability restricts the analysis to recent, 
single-year periods where NYSE/AMEX cost data are more commonly available, thus confirming 
the unavailability of transaction costs data over long periods. Last but not least, the most 
commonly used proxy for transaction costs, the bid-ask spread, appears to be inaccurate. These 
factors lead to a large body of research supporting the use of turnover rate or trading volume 
as the measure of transaction quantity dimension of liquidity.  
Hu (1997) used the turnover rate computed from the Tokyo Stock Exchange data over 
the period 1976-1993 to study the impact of liquidity on stock returns. His study was conducted 
in a non-US context, which made the paper become the first empirical work in examining the 
relation between liquidity and international asset returns at that time. After running both time 
series and cross-sectional regression analyses on Japanese stock data, Hu found that the 
turnover rate is negatively correlated with stocks’ expected returns or stocks with higher 
turnover rates tend to have lower expected returns. This outcome provides strong evidence in 
support of A&M transaction cost model as well as the trading frequency hypothesis. The 
hypothesis stated that investors with lower trading frequencies would choose assets with 
higher transaction costs, thus across stocks, the expected return is a concave function of the 
turnover rate whereas over time the expected return is an increasing function of the turnover 
rate (Hu, 1997).             
In parallel to Hu’s study, Datar et al (1998) explored the relationship between liquidity 
measured by turnover rate and stock returns using GLS methodology. The sample involves non-
financial firms listed on the NYSE during the 1962-1991 period. In order to eliminate the effect 
of outliers on the findings, the stocks with 1% lowest and highest turnover rates were excluded 
from the dataset. In addition, the liquidity-stock returns relation was inspected with and 
without the month of January to determine whether the January effect exists as found in E&R’s 
paper. A distinct feature of Datar et al’s study compared to other studies of liquidity-stock 
returns relationship is that the empirical analysis was conducted on individual stocks rather 
than portfolio of stocks. This could lead to potential measurement errors in beta estimates. This 
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problem was resolved by forming portfolios first, estimating portfolio betas for each period and 
then assigning the portfolio betas to all stocks within the corresponding portfolio. Their results 
demonstrated that the stock returns are a declining function of the turnover rates. Specifically, 
a 1% decrease in the turnover rate would lead to an increase by approximately 4.5 basis points 
in stock returns per month on average. This is in accordance with the theory that a stock with a 
low turnover rate should generate a higher return to compensate for the higher degree of 
illiquidity. The effect of the turnover rate on stock returns was found to remain significant even 
in the presence of control variables such as firm size, the book-to-market ratio and the firm’s 
beta. In contrast to the results of E&R but consistent with the results of B&S, the January 
seasonality was not observed as liquidity explains the cross-sectional variation of stock returns 
not only in the month of January but also during the rest of the year. The findings provide 
strong evidence in support of A&M’s theory that stock returns decrease in liquidity. 
 The questionable status of the turnover rate acting as a measure of transaction 
quantity dimension of liquidity arises from the study of Lee and Swaminathan (2000). They 
demonstrated that the turnover rate is weakly related to the relative spread – a popular 
liquidity proxy. They also noted that stocks with high turnover rate act like growth stocks while 
stocks with low turnover rate act like value stocks. Therefore, Lee and Swaminathan suggested 
the turnover rate be used as a stock value indicator rather than a liquidity measure.  
Another prevalent measure of transaction quantity dimension is the trading volume. It 
appears in the studies of Campbell et al (1993), Brennan et al (1998), Chordia et al (2001), etc. 
for the purpose of examining the liquidity-stock returns relationship. Campbell et al (1993) 
introduced a model in which liquidity-driven traders buy the asset at high price or sell the asset 
at low price to risk-averse market makers as the compensation for their processing the order 
flow. The compensation increases with the order flow, or to put it in another way, high volume 
will generate greater expected return for market makers. On the other hand, Brennan et al 
(1998) detected a significant and negative relationship between the dollar trading volume and 
stock returns even after controlling for risk factors in the principal component model of Connor 
and Korajczyk (1988) as well as the characteristic-factor based model of Fama and French 
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(1993). This empirical evidence is consistent with the liquidity premium in asset pricing theory. 
Extending the study of Brennan et al (1998), Chordia et al (2001) simultaneously employed two 
proxies for liquidity – the dollar trading volume together with the turnover rate. They reported 
a significant negative relation between average stock returns and these two liquidity measures 
after adjusting for size, book-to-market ratio, momentum, the price level and dividend yield. 
This negative relationship survives a number of robustness tests such as investigating different 
definitions of variability in liquidity, running independent regressions for NYSE, AMEX, and 
Nasdaq stocks, considering the Pontiff and Schall (1998) predictor variables, and testing 
whether the negative effect serves as a proxy for non-linearities in the liquidity-asset returns 
relation or not. 
2.5.3. Price impact dimension of liquidity: 
Amihud (2002) proposed a new liquidity measure that captures the price impact 
dimension, ILLIQ, which is the return-to-volume ratio. This measure is interpreted as “the daily 
stock price reaction to a dollar of trading volume” and required only two types of data to 
compute - the daily stock prices and daily trading volume. These data are available for stock 
markets all over the world and can span over long time periods. This allows for the study of the 
impacts of liquidity on stock returns over time. Amihud used daily and monthly data on NYSE 
stocks over the period of 1963-1997 to run a cross-section model in which monthly stock 
returns are a function of stock attributes such as ILLIQ, beta, size, and dividend yield. The size 
variable, which is determined as the market capitalisation of the stock, was employed as a 
proxy for liquidity together with the ILLIQ measure as suggested by A&M (1986) and because 
size is proved to be negatively related to stock returns in the studies of Banz (1981), Reinganum 
(1981), Fama and French (1992), Berk (1995), etc. In the cross-sectional model, according to the 
Fama and Macbeth (1993) framework, stock attributes in year t were computed from the data 
in year t - 1 first, and then stock returns in each month of year t were regressed on these stock 
attributes of year t - 1. This led to 408 regressions with the corresponding 408 sets of 
coefficients in total. T-tests with the null hypothesis that the means of the estimated 
coefficients are zero were performed on both January and non-January coefficients to examine 
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the January effect as found in the work of E&R (1993). The results exhibit a positive relationship 
between illiquidity and stock returns, which is consistent with studies of A&M (1986), 
Eleswarapu (1997), C&K (1998), Hu (1997), Datar et al (1998), along with others. The size-stock 
returns relation was also observed to be negative as usual. In the time-series model, the sample 
was divided equally into two subperiods of 204 months each. Tests were done for each 
subperiod to investigate the stability of the impacts of the stock attributes over time. The 
outcomes reinforced the significant effect of illiquidity on stock returns. Particularly, expected 
market illiquidity, which is the average ILLIQ across stocks in each period obtained from an 
autoregressive model, is strongly positive related to expected stock excess returns. In contrast, 
unexpected market illiquidity has a strong and inverse relationship with existing stock returns. 
Amihud explained that due to higher realized illiquidity, expected illiquidity increases, and this 
results in higher stock expected returns as well as lower stock prices. Additionally, small firm 
effect was detected when both expected and unexpected illiquidity has stronger impacts on the 
returns of portfolios of small stocks. The fact that small stocks are less liquid than large stocks 
indicates a higher stock excess return would be expected for small stocks in order to 
compensate for greater liquidity risk. 
With an emphasis on the price change aspect of liquidity, Pastor and Stambaugh (2003) 
constructed a monthly marketwide liquidity measure by averaging daily liquidity estimates of 
individual stocks within that month. This measure is based on the idea that order flow results in 
greater return reversals when liquidity is lower. The central argument of Pastor and 
Stambaugh’s paper is that investors who rely on leverage as the method of financing their 
investment activities will have to face solvency constraints. These investors will be reluctant to 
hold assets that are difficult to sell when market liquidity is low unless they are compensated 
with higher expected returns. Based on data on the NYSE and AMEX stocks over the period 
1966-1999, the measure showed that small stocks were less liquid than large stocks and the 
smallest stocks were highly sensitive to the aggregate market liquidity. The more sensitive the 
stocks were to the market liquidity, the higher expected returns they have. To be more specific, 
the average return on stocks with high sensitivity to aggregate liquidity was higher than that on 
stocks with low sensitivity by 7.5% on an annual basis. This positive liquidity-stock returns 
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relationship remained robust even after controlling for exposures to the market return as well 
as size, value, and momentum components.       
2.5.4. Multidimensional measure of liquidity: 
Liu (2006) came up with an innovative measure of liquidity for individual stocks which is 
claimed to capture trading cost, trading quantity, and especially trading speed, a dimension of 
liquidity that existing research hardly concentrates on. This measure is defined as the 
standardized turnover-adjusted number of zero daily trading volumes over the prior 12 months, 
LM12. Liu’s sample consisted of stocks listed on NYSE, AMEX and Nasdaq from 1960 to 2003. 
Using the new measure to forecast the performance of stocks one or more years ahead, Liu 
discovered that the least liquid stocks earned higher returns than the most liquid stocks by an 
average of 0.682% per month over a 12-month holding period. Interestingly, although the 
liquidity premium in January was found to be higher than in non-January months by about 2%, 
Liu rejected the impact of the January effect or any distinctive subperiod on the liquidity 
premium. Moreover, after adjusting for common firm characteristics related to stock returns 
including size, book-to-market, turnover, low price, and past intermediate-horizon returns, the 
liquidity premium managed to withstand the robustness tests. Liu also noted that both the 
CAPM and the Fama-French three factor model failed to explain the liquidity premium. As a 
result, Liu established a two-factor augmented CAPM that was capable of explaining the 
liquidity premium which both the traditional CAPM and the Fama-French three factor model 
could not.                  
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CHAPTER 3: METHODOLOGY 
3. 1. Liquidity concept adopted in this research: 
As discussed earlier, liquidity is a broad and elusive concept which existing literature has 
not been able to provide a uniform definition. Liquidity has different meanings to different 
entities. To businesses, liquidity is the ability to meet debts when they become due. To market 
participants, liquidity is the degree to which their investments can be bought or sold in the 
market without affecting the prices. To economists, liquidity is the amount of capital available 
for investment and spending. Given the purpose of this study is to examine the relationship 
between liquidity and stock returns in the UK, the concept of liquidity will be explored within 
the field of the UK stock market only.  Recent studies of Harris (1990), O’Hara (1995) and Liu 
(2006) explained liquidity in terms of interdependent dimensions. In this paper, liquidity is 
defined as the ease with which a stock can be traded at low cost, with large quantities and little 
price impact. There are three dimensions associated with this definition of liquidity: transaction 
costs, transaction quantity and price impact. These aspects are closely connected with each 
other in the way that changes in one aspect will immediately affect the other two. To illustrate, 
when transaction costs are high, the stock cannot be bought or sold quickly. This in turn leads 
to a fall in the amount of shares traded as it is difficult to find a buyer/seller willing to pay such 
high prices for the stock. As a result, stock prices may decrease to attract more traders. 
Alternatively, when transaction costs are low, there will be many people who are interested in 
trading the stock and hence the number of shares traded will increase. The balance between 
supply and demand of the stock will be disrupted and prices of the stock will move up to reach 
a new equilibrium. The relationship between the three liquidity dimensions is presented as 
follows. 
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Figure 2: Relationship between three dimensions of liquidity 
 
The three dimensions of liquidity not only are interrelated with each other but also have 
different effects on liquidity. High trading quantity, low transaction costs and small price impact 
indicate that the stock is liquid while low trading quantity, high transaction costs and large price 
impact signal illiquidity. Table 1 below summarises the different impacts of these liquidity 
dimensions on the liquidity of a stock. 
Table 1: Summary of effects of liquidity dimensions on liquidity 
Dimension of liquidity Liquidity Illiquidity 
Trading costs Low High 
Trading quantity High Low 
Price impact Small Large 
3. 2. The structure of the UK stock market:                  
Stock market is the place where shares of listed companies are traded. Buyers and 
sellers in the stock market include market makers, brokers, traders and investors. Market 
Price 
impact 
Trading 
volume 
Transaction 
costs 
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makers are individuals or firms who hold a certain number of shares of a particular company 
and must stand ready to buy shares at the quoted bid price and sell shares at the quoted ask 
price. Brokers are those who act as an intermediary and are licensed to buy and sell shares on 
the client’s behalf. If one wants to purchase or sell shares, he cannot go directly to the stock 
exchange but has to hire a broker to do that for him. While market makers make money by 
buying low and selling high, brokers charge a commission for executing clients’ orders. The 
main characteristic that distinguishes between traders and investors is the length of their 
holding periods. Traders’ holding periods are extremely short, often minutes, hours or a day at 
most so that they can take advantage of short-term price swings. Investors, on the other hand, 
buy and hold shares for a long period of time like months or even years to fulfil long-term goals 
such as saving for a rainy day or a comfortable retirement. It can be said that in a stock market, 
the main commodity available for exchange is shares, market makers are wholesalers, brokers 
are retailers, investors and traders are customers.  
Figure 3: Structure of quote driven markets 
        
This study focuses on investigating the relationship between liquidity and stock returns 
of FTSE100 companies listed on the London Stock Exchange (commonly abbreviated as LSE). 
Market 
makers  
Brokers 
Traders Investors 
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The LSE is a quote driven market where market makers are required to quote their bid and ask 
prices at which they will buy or sell a particular stock. Given the fact that market makers 
attempt to buy the stock at a price lower than the price at which they sell it and sell the stock at 
a price higher than the price at which they will buy it back, the bid price is always lower than 
the ask price. Market makers make their profits in both rising and falling markets from the 
difference between the quoted bid and ask prices known as the bid-ask spread. In quote driven 
markets like the LSE, market makers have the obligation to accept orders placed at the bid and 
ask prices they have quoted.  
3. 3. The contribution of participants in a quote driven market to market liquidity: 
In a well-functioning, liquid financial market, there is always a buyer for the stock you 
are selling and there is always a seller for the stock you are buying. However, there are times 
when nobody is selling when you are buying or nobody is buying when you are selling. This is 
when the market maker steps in and ensures that your transaction is processed smoothly by 
absorbing this temporary order imbalance. As mentioned earlier, market makers reserve a 
certain number of shares in their portfolios. When a trader places an order with the authorised 
broker to buy a stock which nobody is willing to sell, market makers sell that stock to the broker 
from their own portfolios. When a trader places an order with the broker to sell a stock which 
nobody is willing to buy, market makers buy that stock from the broker and add it to their own 
portfolios. In doing so, market makers guarantee that other market participants always have 
counterparty in their transactions. Therefore, market makers play an important role in 
providing liquidity to the whole market especially when there is a temporary buying or selling 
imbalance in the market. As liquidity suppliers, market makers are equipped with special 
trading benefits including access to order flow and order flow information, direct connections 
to exchange trading mechanisms, and high transaction speeds. Most importantly, market 
makers can quote two prices at which they will buy or sell a stock instead of a single price and 
they can adjust these prices. However, if they widen the spread too much, other market 
participants may be reluctant to buy or sell that stock and that stock will become illiquid. This 
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implies that market makers can influence the liquidity of the market through their quoted bid-
ask spread.      
Market makers are not the only liquidity driver in the stock market. To reduce the risk of 
price fluctuations from holding the stock in their portfolios, besides adjusting the quoted 
spread, market makers can choose to get rid of their positions quickly. This is when traders who 
always look for short-term gains come in. Traders make use of short-term price movements to 
earn their profits so they eventually have a very high frequency of trading. The large number of 
trading activities incurred by traders contributes to the liquidity of the market as a whole.    
3. 4. Data sources: 
The effect of liquidity on stock returns is examined for FTSE100 constituents traded on 
the London Stock Exchange over the years 2009-2012. The data of FTSE100 companies used in 
this study are obtained from Datastream, a financial database belonging to the famous 
information company – Thomson Reuters. Thomson’s Datastream is one of the world’s largest 
financial databases. In addition, Thomson Reuters is a well-known and esteemed information 
company. Therefore, Datastream is regarded as a reliable data source and data downloaded 
from this source is considered valid.  
3. 5. Research variables: 
3.5.1. Rate of return:  
The daily return of stock i is defined as the percentage change in prices on day t. It is 
computed by subtracting 1 from the ratio of the price on day t to the price on day t - 1, i.e.: 
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3.5.2. Liquidity proxies: 
Liquidity literature documents various measures of liquidity but which measure fully 
captures the broad concept of liquidity has not been concluded. Moreover, given the 
multidimensional nature of liquidity, it is impossible to describe liquidity in a single measure. In 
this study, liquidity is characterised by three interrelated attributes which are transaction costs, 
trading quantity and price impact. Each of the dimensions will be measured by different proxies 
which have been commonly used in liquidity literature.   
Transaction costs represent the costs of executing an order in the market. It is widely 
known that market makers make a profit by maintaining a difference between two quoted 
prices called the bid-ask spread. Brokers who are authorised to trade on the stock exchange 
make money from the commission charged on each order. Investors as well as traders are not 
licensed to trade directly with market makers on the stock market but through brokers. In 
consequence, the total costs investors and traders incurring when placing an order are in fact 
the spread set by market makers plus the commission charged by brokers. There are several 
studies employing the bid-ask spread as the measure of the transaction costs dimension of 
liquidity. In addition, the bid-ask spread is the measure of illiquidity due to the fact that the 
higher the spread, the less liquid the stock.  However, some argued that the bid-ask spread may 
not be the accurate measure of transaction costs given the fact that transactions take place 
inside the quoted spread (Peterson and Fialkowski, 1994). Furthermore, the commission 
charged by broker is not available to the general public. Therefore, this study uses both the 
quoted bid-ask spread as well as the range of intraday prices to measure the transaction costs 
aspect of liquidity. The intraday price range is defined as the difference between the highest 
and lowest intraday prices on day t for stock i. It reflects the extent to which stock prices 
fluctuate during the day. It should be noted that there is a lack of research on liquidity premium 
for the intraday price range variable. Given the inverse relationship between transaction costs 
and liquidity, these two variables are measures of illiquidity.  
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Trading quantity describes the size of the transaction. In order to measure the size of 
the transaction, liquidity literature employs two major proxies: the trading volume and the 
turnover rate. The trading volume is the number of shares traded for stock i on day t, expressed 
in thousands of shares. The turnover rate is given by the number of shares traded as a fraction 
of the number of shares outstanding. The level of liquidity of a stock increases with the number 
of shares traded so both the trading volume and the turnover rate are measures of liquidity 
while the bid-ask spread and the intraday price range act as measures of illiquidity.    
The measure for the price impact dimension of liquidity adopted in this study is the 
Amihud’s ILLIQ measure. It is the ratio of the absolute daily returns over the daily pound trading 
volume for stock i. Similar to the quoted bid-ask spread and the intraday price range, ILLIQ also 
serves as a measure of illiquidity due to the negative relationship between the price 
fluctuations and the degree of stock liquidity. Illiquid stock will have greater changes in price 
than liquid stock.    
3. 6.  Theoretical relationship between liquidity and stock returns: 
Suppose two companies are exactly identical in all aspects apart from the fact that their 
stocks differ in the level of liquidity. When the stock of the less liquid company is traded, it will 
impose an additional cost to traders. This cost is called the cost of illiquidity and rational 
investors will require a higher return when trading the less liquid stock in order to compensate 
for bearing the cost of illiquidity associated with the stock. Consequently, the more illiquid the 
stock, the higher the stock returns. To put it in another way, this paper presents the proposition 
that stock returns are positively related to illiquidity.       
The expected sign of the liquidity effect on stock returns depends on the measure of 
liquidity employed. If the measure is a proxy for liquidity (e.g. the turnover rate, the trading 
volume), the sign should be negative due to the fact that the less liquid the stock, the higher 
the required return. If the applied measure is a proxy for illiquidity (e.g. the quoted bid-ask 
spread, the intraday price range, the Amihud’s ILLIQ measure), the sign should be positive, 
implying that the more illiquid the stock, the higher the required return. 
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Table 2: Summary of liquidity measures employed in the study and their theoretical effects 
on stock returns  
Liquidity dimension Measure Formula 
Expected effect on 
stock returns 
Transaction costs 
Bid-ask spread                    Positive 
Intraday price 
range 
                  Positive 
Trading quantity 
Trading volume        Negative 
Turnover rate 
     
    
      
 Negative 
Price impact ILLIQ 
        
     
        
 Positive 
Note: Sit and Rangeit are the bid-ask spread and intraday price range for stock i on day t 
respectively; PAit is the ask price for stock i on day t; PBit is the bid price for stock i on day t; PHit 
is the highest intraday price for stock i on day t; PLit is the lowest intraday price for stock i on 
day t; lnVOit is the natural logarithm of the number of shares traded for stock i traded on day t; 
TOit is the turnover rate of stock i on day t, measured by the ratio of the number of shares 
traded for stock i on day t (VOit) to the number of shares outstanding for stock i on day t, 
NOSHit; ILLIQit is the measure of price impact, given by the absolute return on stock i on day t 
(Rit) over the pound trading volume, which in turn is computed as the number of shares traded 
for stock i on day t (VOit) multiplied by the price of stock i on day t, Pit.     
3. 7. Econometric methodology: 
Data used in empirical research are divided into three categories which are time series, 
cross-section and panel. Time series data involve observations collected for an entity over 
multiple time periods. Cross-section data comprise observations of several units collected at 
one point in time. Panel data is the combination of the two; hence the number of observations 
in panel data is improved dramatically compared to that of time series or cross-section data. In 
this study daily data are collected for 101 companies that make up the FTSE100 index and the 
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time frame is four years from 2009 to 2012. This forms a panel data consisting of 105,343 
observations for the purpose of investigating the liquidity-returns relationship.     
Panel data are superior to time series and cross-section counterparts in the following 
aspects. First of all, the larger number of observations generated from panel data increases the 
degrees of freedom, thus model parameters can be estimated more accurately. Secondly, by 
observing a group of units over time, panel data are more informative; estimates are more 
efficient due to higher degrees of freedom; collinearity is lower among explanatory variables; 
and variability is greater. Thirdly, the fact that a cross-section of units is inspected repeatedly 
over time makes panel data better at investigating the dynamics of adjustment. Fourthly, more 
complex behavioural models can be established and tested using panel data, which would be 
unattainable if time series or cross-section data were used. And fifth, unobservable effects in 
time series or cross-section data can be identified and measured with panel data. Sixth, as 
Baltagi (2001) claimed, the bias arising from aggregation of units can be minimised in panel 
data. Lastly but most importantly, panel data techniques help to control for heterogeneity bias, 
also known as omitted variable bias, where unidentified variables affect the dependent variable 
and this leads to inefficient and biased coefficient estimates. All of the reasons mentioned 
above make Baltagi (2001) concluded that the panel data approach is a useful method of 
examining cross-sectional time series.  
There are three panel estimation models: the pooled ordinary least square (OLS) 
estimator, the fixed effects model and the random effects model. The basic regression is 
written as follows: 
               
                                                            
The error term is assumed to be identically and independently distributed, 
              
  . The pooled OLS is the simplest approach among the three estimation 
models. It ignores the panel nature of the data and treats the error term as uncorrelated with 
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independent variables X. The data can be pooled and the usual OLS regression can be apply to 
estimate the model. Under this approach, both the intercept  and the slope coefficients  of 
the independent variables X are assumed to be the same across units and time. Apparently, 
these assumptions are very restrictive. Thus, regardless of its simplicity, the pooled OLS might 
not truly reflect the relationship between the independent and dependent variables across 
units and time.  
Given the differences between cross-sectional units, the intercept  cannot be 
presumed to be constant. The fixed effect model assumes that the slope coefficients  are 
constant but the intercept  differs for each cross-sectional unit due to the unique 
characteristics of each unit. However, the intercept of each unit is constant over time, or time-
invariant, thus the name fixed effect was assigned to the model. To take into account the 
variations across units, dummy variables for N units are incorporated in the regression model. 
The dummy variable technique can also control for time effect by adding time dummies to the 
regression.  
By introducing dummy variables in the regression to account for individual and time 
effects, the fixed effect model burns up the degrees of freedom quickly. The random effect 
model decomposes the error term into two independent components as: 
           
We assume that     has mean zero and variance   
  and    is a random variable with 
mean zero and variance   
 .    represents the individual-specific effect. If    is correlated with 
the regressors, fixed effect model should be used. If    is uncorrelated with the regressors, 
random effect model is a better option. The Hausman test is carried out to decide which model 
should be used between fixed effect model and random effect model. The null hypothesis 
underlying the Hausman test is that there is no considerable difference between fixed effect 
and random effect models. If the Hausman test statistic is too large or equivalently the p-value 
is too small, we reject the null hypothesis and we are better off using the fixed effect model. On 
the other hand, if the test statistic is too small or the p-value is too large, we cannot reject the 
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null hypothesis and we have to use the random effect model. In addition to the Hausman test 
which compares the fixed effect model with random effect model, the Breusch-Pagan Lagrange 
Multiplier tests the random effect model against the pooled OLS model with the null hypothesis 
that the variance   
  of the individual-specific effect    is equal to zero. If the null hypothesis is 
rejected, the fixed effect model should be used.                                            
In this paper, multivariate linear regression analysis is employed to explore the 
relationship between liquidity and stock returns. The estimated equation is a standard linear 
regression model expressed below: 
               
in which yit denotes the daily stock return of firm i on day t; Xit is a vector that includes 
the aforementioned liquidity measures for stock i on day t; and it is the error term. The 
liquidity measures here include the quoted bid-ask spread, the daily intraday price range, the 
daily trading volume, the turnover rate, and the ILLIQ measure. Inferential test applied in this 
paper is the conventional t-test. It is widely used in various areas of research to study the 
significance of correlation coefficient obtained from the OLS regression. The significance level 
chosen in this study is 95% which is a common choice for many published articles. The data set 
of this study is tested using pooled OLS, fixed effect and random effect models first and then 
the tests to decide which model is appropriate in estimating the liquidity-return relationship are 
conducted. These tests are the Breusch-Pagan Lagrange Multiplier which examine between the 
pooled OLS and the random effect model and Hausman test which verifies the use of the fixed 
effect model against the random effect model. The results of these tests will decide which 
model is most appropriate and the effects of liquidity measures on stock returns demonstrated 
in this model will be analysed. The final regression model with stock returns as dependent 
variable and liquidity measures as explanatory variables is expressed in detail as follows: 
                                                         
This study employs STATA version 12 to estimate the panel estimation models.  
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CHAPTER 4: RESULTS AND DISCUSSION     
4. 1. Descriptive analysis: 
This study investigates the effects of liquidity on stock returns of 101 companies which 
constitute the FTSE100 during the period from 2009 to 2012. The descriptive statistics including 
the mean, standard deviation, skewness, kurtosis, number of observations, minimum and 
maximum values for the return variable as well as liquidity measures are presented in Table 3 
underneath.    
Table 3: Descriptive statistics of stock returns and liquidity measures for the sample of 
FTSE100 companies during the 2009-2012 period. 
Statistics return spread range lnvo to illiq 
Mean .0008016 .7043528 24.81454 14.90274 .0034331 1.96e-11 
Standard 
deviation 
.021647 26.77697 29.22009 1.306575 .0031079 1.18e-09 
Skewness .4300137 -171.7781 4.325848 .4047864 9.383347 303.2196 
Kurtosis 38.7497 30874.11 43.72794 3.800126 265.0146 94320.92 
Number of 
observations 
104087 100778 100778 100778 100778 100778 
Minimum -.6657061 -5400 0 4.60517 1.52e-07 0 
Maximum .7324219 100 854.8398 20.6119 .1529226 3.69e-07 
 From Table 3, it can be observed that the average return of all the stocks in the sample 
is 0.0008016 or approximately 0.08% which is positive. In addition, the mean of the bid-ask 
spread is only 0.70435 while that of the intraday price range is much larger, 24.81454. This 
massive gap between these measures of transaction quantity raises the questions whether the 
two proxies actually capture what they were supposed to measure and which proxy is better 
than the other in terms of accuracy.         
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4. 2. Correlation between liquidity measures: 
This aim of this study was to examine the effects of liquidity on stock returns by  
employing five liquidity proxies (the quoted bid-ask spread, the intraday price range, the 
natural logarithm of the number of shares traded, the turnover rate, and the Amihud’s ILLIQ 
ratio) which reflect three dimensions of liquidity including transaction costs, transaction 
quantity and price impact. All these measures act as explanatory variables that describe a single 
phenomenon-liquidity in the panel regression. Therefore, it is necessary that the correlation 
between these liquidity measures used in this study be investigated to determine if they truly 
measure the same factor.  
Table 4: Correlation matrix of five liquidity measures 
 spread range lnvo to illiq 
spread 1.0000     
range 0.0206 1.0000    
lnvo -0.0231 -0.2241 1.0000   
to -0.0079 0.1489 0.2433 1.0000  
illiq 0.0015 -0.0051 -0.0407 -0.0067 1.0000 
It is generally accepted that a correlation of 0.5 or more, either positive or negative, 
indicates a strong relationship between two variables. Nevertheless, in Table 4, the values of 
the pairwise correlation of liquidity measures are all less than 0.5. The correlation matrix 
displays a weak relationship between liquidity measures, which is inconsistent with the 
intuition that liquidity proxies should be strongly correlated with each other. Moreover, the 
correlation between the bid-ask spread and the intraday price range which are both supposed 
to reflect the transaction costs dimension of liquidity is 0.0206, which is extremely low. 
Similarly, the trading volume and the turnover rate, which are both measures of transaction 
quantity dimension of liquidity, exhibit a relatively poor correlation of only 0.2433. These low 
correlations imply that these measures of liquidity cannot become substitutes for each other 
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and this might signal a problem of whether these measures truly capture what they were 
intended for.  
According to Nath (2006), if several explanatory variables are included in the regression 
and two or more of these variables are strongly correlated with each other, it will give rise to 
multicollinearity. The existence of multicollinearity among independent variables produces 
inaccurate OLS estimators, thus it is difficult to investigate the impact of explanatory variables 
on the dependent variable. This study examines how various measures of liquidity affects stock 
returns, and misleading coefficient estimates will result in misguided analysis as well as 
meaningless conclusions. Therefore, it is of utmost importance to check the presence of 
multicollinearity in this study. Fortunately, the correlation matrix shows that the liquidity 
measures are not correlated with each other. Consequently, the study is not subject to the 
problem of multicollinearity.                 
Last but not least, it should be noted that from this sample, measures of the same 
aspect of liquidity did not show a consistent correlation with measures belonging to another 
aspect. For example, the trading volume is negatively correlated with spread and range 
variables while the turnover rate is negatively correlated with the spread but positively 
correlated with the range. Likewise, the ILLIQ measure showed a negative relationship with the 
range but a positive relationship with the spread. Theoretically, the trading volume and the 
turnover rate which served as measures of liquidity are expected to be negatively correlated 
with illiquidity measures such as the bid-ask spread, the intraday price range and the ILLIQ 
measure. Nonetheless, the sample in the study empirically provided results not in the support 
of the proposed theory.    
4. 3. Panel estimation results: 
Three panel estimation models including pooled OLS, fixed effect model and random 
effect models were applied for the dataset and the standardised beta coefficients together with 
the t-statistics of the three models are summarised in Table 5. 
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Table 5: Regression results of three panel estimation models: Pooled OLS (1), Fixed effect 
model (2) and Random effect model (3)    
------------------------------------------------------------ 
                      (1)             (2)             (3)    
                   return          return          return    
------------------------------------------------------------ 
spread             -0.019          -0.019***       -0.019*** 
                  (-1.09)         (-6.12)         (-6.07)    
range              -0.014*         -0.041***       -0.014*** 
                  (-2.05)         (-7.30)         (-4.08)    
lnvo               -0.012**        -0.002          -0.012*** 
                  (-2.80)         (-0.15)         (-3.66)    
to                  0.031***        0.033***        0.031*** 
                   (3.98)          (6.60)          (9.38)    
illiq               0.003*          0.004           0.003    
                   (2.42)          (1.11)          (0.96)    
------------------------------------------------------------ 
N                  100777          100777          100777    
------------------------------------------------------------ 
Standardized beta coefficients; t statistics in parentheses 
* p<0.05, ** p<0.01, *** p<0.001 
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The t-statistic with an absolute value greater than 2 is an indicator of significance. At 
first glance, it can be easily seen that the results differ across the three models. Only the 
intraday price range and the turnover rate appear to be significant with persistent effect on 
stock returns in all three models. The relative bid-ask spread is insignificant in the pooled OLS 
but significant in the other two models. The natural logarithm of the trading volume is 
significant in both pooled OLS and random effect model but insignificant in the fixed effect 
model. As for the Amihud’s ILLIQ measure, it is found to be significant in the pooled OLS only 
while it turns out to be insignificant in both fixed effect and random effect models.     
4. 4. Comparison of the models: 
4.4.1. Breusch-Pagan Lagrange Multiplier test: 
After estimating the three models, the Breusch-Pagan Lagrange Multiplier test which 
inspects the pooled OLS against the random effect model was conducted to decide which 
model is the most appropriate to base the analysis on. Girma (2006) stated that if the results of 
the test show the p-value less than 0.05, the random effect model is more appropriate than the 
pooled OLS. In this study, the p-value of the Breusch-Pagan Lagrange Multiplier test is 1 which is 
substantially greater than 0.05. The outcome of the test suggests the use of the pooled OLS 
over the random effect model.    
Table 6: Results of Breusch-Pagan Lagrange Multiplier test  
Test Chi square Prob > Chi square 
Breusch-Pagan Lagrange Multiplier test 0.00 1.0000 
4.4.2. Hausman test: 
The Hausman test which checks between the fixed effect model and the random effect 
model generated the following results.  
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Table 7: Results of Hausman test 
Test Chi square Prob > Chi square 
Hausman test 2.24 0.1341 
According to Girma (2006), the p-value of less than 0.05 means that the fixed effect 
model is preferred. From Table 7 it appears that the random effect model is better than the 
fixed effect model as the p-value of 0.1341 being greater than 0.05 accepts the null hypothesis 
that the individual effects are uncorrelated with regressors. However, the test complained that 
“the rank of the differenced variance matrix (2) does not equal the number of coefficients being 
tested (5); be sure this is what you expect, or there may be problems computing the test. 
Examine the output of your estimators for anything unexpected and possibly consider scaling 
your variables so that the coefficients are on a similar scale.” This warning implies that the scale 
of at least one coefficient was incompatible with running the test.  
Table 8: Details of Hausman test 
                 ---- Coefficients ---- 
             |      (b)          (B)            (b-B)     sqrt(diag(V_b-V_B)) 
             |       fe           re         Difference          S.E. 
-------------+---------------------------------------------------------------- 
      spread |   -.0000158    -.0000157       -1.39e-07        8.61e-08 
       range |   -.0000308    -.0000102       -.0000207        3.41e-06 
        lnvo |   -.0000268    -.0002079        .0001811        .0001722 
          to |    .2318804     .2205922        .0112882         .026069 
       illiq |    65547.28     56192.97        9354.316        6244.523 
------------------------------------------------------------------------------ 
                           b = consistent under Ho and Ha; obtained from xtreg 
            B = inconsistent under Ha, efficient under Ho; obtained from xtreg 
From Table 8 above, it can be clearly seen that the coefficients on to and illiq 
variables are too large compared to the remaining variables. Therefore, the coefficients on 
these two variables will be scaled down by multiplying the to variable by 104 and the illiq 
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variable by 109. The new variables are toM and illiqM. After the Hausman test is performed 
the second time on the set of variables including the adjusting ones, it is found that: 
Table 9: Details and results of the second Hausman test with scaled variables to and 
illiq  
                 ---- Coefficients ---- 
             |      (b)          (B)            (b-B)     sqrt(diag(V_b-V_B)) 
             |     fixed        random       Difference          S.E. 
-------------+---------------------------------------------------------------- 
      spread |   -.0000158    -.0000157       -1.39e-07        8.61e-08 
       range |   -.0000308    -.0000102       -.0000207        3.41e-06 
        lnvo |   -.0000268    -.0002079        .0001811        .0001722 
         toM |    .0000232     .0000221        1.13e-06        2.61e-06 
      illiqM |    .0000655     .0000562        9.35e-06        6.24e-06 
------------------------------------------------------------------------------ 
                           b = consistent under Ho and Ha; obtained from xtreg 
            B = inconsistent under Ha, efficient under Ho; obtained from xtreg 
    Test:  Ho:  difference in coefficients not systematic 
                  chi2(5) = (b-B)'[(V_b-V_B)^(-1)](b-B) 
                          =       37.79 
                Prob>chi2 =      0.0000 
The test is in better shape with no warning and the p-value of 0.000 is significant as it is 
less than 0.05. This indicates that the fixed effect model should be chosen over the random 
effect model.   
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4.4.3. Pooled OLS against fixed effect model: 
The results of the Breusch-Pagan Lagrange Multiplier test imply that the pooled OLS is 
better than the random effect model and the second Hausman test suggests using the fixed 
effect model instead of the random effect model. When estimating the fixed effects model, 
STATA automatically produced the test between pooled OLS and fixed effect model. At the 
bottom of the fixed effect model’s results, F-Test that there is no individual specific effect or 
u_i=0 was provided. The null hypothesis is that the fixed effect model is preferred and the 
alternative hypothesis is that the pooled OLS is better. The p-value of the test (Prob>F) for this 
study is greater than 0.05 (0.5546) which implies that pooled OLS should be chosen over the 
fixed effect model. Consequently, further analysis and discussion will be based on the results of 
the pooled OLS.   
4. 5. Hypothesis and empirical findings: 
The table below provides a summary of the hypothesis on the liquidity-return 
relationship in this study, the previous empirical evidence in the literature as well as the pooled 
OLS estimations.   
Table 10: Theoretical and empirical relation between liquidity measures and stock returns  
Liquidity measures 
Theoretical 
prediction 
Previous empirical 
results of liquidity 
literature 
Pooled OLS 
spread + +/ Limited impact/ No 
evidence found 
No evidence found 
range + Not used - 
lnvo - -/+ - 
to - - + 
illiq + + + 
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According to Table 10, the results of this study show that all liquidity measures affect 
stock returns except for the bid-ask spread. This is in accordance with the majority of prior 
empirical evidence. Nevertheless, the direction of the relationship between liquidity measures 
and stock returns in pooled OLS model is not consistent with the theoretical prediction in the 
case of the intraday price range and the turnover rate. 
The overall results of the pooled OLS regressions with and without variance-covariance 
estimates (often called vce robust) are reported in Table 11 below: 
Table 11: Coefficient estimates and t-statistics of Pooled OLS regressions with vce robust 
(model 1) and without vce robust (model 2)  
 Model 1 Model 2 
 return return 
 b/t b/t 
spread -0.0000157 -0.0000157*** 
 (-1.088) (-6.069) 
range -0.0000102** -0.0000102*** 
 (-2.046) (-4.082) 
lnvo -0.0002079*** -0.0002079*** 
 (-2.797) (-3.658) 
to 0.2205922*** 0.2205922*** 
 (3.975) (9.376) 
illiq 5.62e+04** 5.62e+04 
 (2.422) (0.958) 
_cons 0.0034315*** 0.0034315*** 
 (3.013) (4.045) 
R2 0.0013044 0.0013044 
N 100777 100777 
        Note: *, **, *** correspond to significance level of 10%, 5%, and 1% respectively.  
The results under pooled OLS estimation model are likely to be biased and inconsistent 
as OLS regression ignores firm heterogeneity and changes through time. Pooled OLS regression 
with robust standard errors computed allows for consistent, unbiased results without assuming 
homoscedasticity and normality of the random error terms. Therefore, pooled OLS regression 
with vce robust tends to produce better results compared to normal OLS model. Both models 
yield the same low R2 of 0.0013044, which reveals that all of the liquidity measures employed in 
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this study are explaining only 0.13% of variation in stock returns. However, the aim of this study 
is not to explain the determinants of stock returns but to investigate the effects of liquidity on 
stock returns so R2 is not a concern of this study. It can also be seen that the t-statistics for 
explanatory variables reduce significantly when vce robust is applied. For example, the bid-ask 
spread which has statistically significant effect on stock returns in model 2 (|t| = 6.069 > 2) 
becomes insignificantly related to returns in model 1 (|t| = 1.088 < 2) when the OLS regression 
is controlled for vce robust. Among five liquidity measures, only the t-statistics of the ILLIQ 
variable improve from model 2 (|t| = 0.958 < 2) to model 1 (|t| = 2.422 > 2), thus according to 
model 1, ILLIQ variable has both numerically and statistically significant effect on stock returns.  
Based on the pooled OLS estimates with robust standard errors, the results for each 
liquidity measure employed in this study will be presented in detail and discussed in the 
following section.                
4. 6. Discussion: 
The major aim of this research was to examine the impacts of liquidity on stock returns. 
Various aspects of liquidity were investigated including transaction costs, transaction quantity 
and price impact. For each liquidity dimension, different proxies which had been used in 
previous researches were adopted in this study. To be specific, the quoted bid-ask spread and 
the intraday price range represent the transaction costs while the trading volume and the 
turnover rate describe the transaction quantity. The correlation matrix exhibits a weak 
relationship between the five measures of liquidity, indicating that one measure cannot be a 
substitute for another. The sample consisting of FTSE100 companies over the four-year period 
from 2009 to 2012 creates a panel data. Three panel models estimation were performed on the 
sample and the results of the tests concluded that the pooled OLS regression is the most 
appropriate to base the analysis on. When robust standard errors were computed and added to 
the OLS regression, the results reveal that there are noticeable changes in the significance of 
the variables. For example, the bid-ask spread does not affect stock returns while the ILLIQ ratio 
changes from insignificant to significant. However, the signs of the relationship remain constant 
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in both OLS models. What follows is the discussion for each liquidity measure from the results 
obtained from the pooled OLS with robust standard errors. The results are also compared with 
empirical results in prior studies that employed the same liquidity measures and explanation is 
provided wherever unexpected sign of the liquidity-return relationship appears.             
4.6.1. Bid-ask spread: 
The regression result for the bid-ask spread obtained from OLS with robust standard 
errors reported in Table 11 shows that the bid-ask spread is negatively correlated with stock 
returns but the relationship is statistically insignificant. The insignificance of the spread-returns 
relationship is in accordance with the view that the bid-ask spread might not be a good 
measure of transaction costs dimension of liquidity as argued by Blume and Goldstein (1992), 
Lee (1993), E&R (1993), Petersen and Fialkowski (1994), McInish and Wood (1995), B&S (1996), 
C&K (1998), Aitken and Comerton-Forde (2003), etc. According to the theory proposed in the 
Methodology chapter, in addition to the quoted bid-ask spread maintained by market makers, 
the actual costs faced by traders when making transactions might be larger than the quoted 
spread given the fact that commissions is charged by licensed brokers for executing the orders 
placed. Both previous empirical researches and the theoretical model reject the use of the bid-
ask spread as the transaction costs proxy. Therefore, the insignificance of the bid-ask spread 
variable in the OLS regression with vce robust confirms the inappropriateness of the use of the 
bid-ask spread as a transaction costs measure. The negative relation between the quoted 
spread and stock returns challenges the expected sign deduced from the theoretical model of 
this study. However, since the spread variable is statistically insignificant and is not the only 
measure of transaction costs used in this study, explaining this contrary result might be left 
after the intraday price range – another measure of transaction costs has been dealt with.       
4.6.2. Intraday price range: 
The literature on liquidity premium does not employ the intraday price range as the 
liquidity measure and thus no empirical evidence on the relationship between the intraday 
price range and stock returns is detected in existing liquidity researches. The outcome under 
the pooled OLS with vce robust demonstrates that a significantly negative relationship exists 
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between the intraday price range and stock returns. Specifically, a 1% increase in the intraday 
price range will lead to a decrease by 0.0000102% in stock returns, ceteris paribus. It should be 
noticed that in terms of magnitude, the range variable together with the spread variable has 
the lowest impact on stock returns in comparison with other liquidity measures. The significant 
and negative relationship questions the hypothesis that rational investors will demand higher 
returns in order to compensate for holding assets with higher level of liquidity risk, or illiquidity 
is positively related to returns. One reason that explains this negative trend can be the holding 
positions of liquidity traders. Day traders do not hold their positions overnight to avoid 
potential losses. They close their positions at the end of the day and probably end up making a 
profit, being at breakeven or incurring a loss. Suppose that the price of a security is 
experiencing a declining trend, market participants will want to be short or sell that security at 
a certain price to prevent further price reduction in the future. Holding a long position of that 
security at the end of the day means that if the price of the stock tomorrow keeps falling, the 
long position will force investors to buy the security at the predetermined price higher than the 
current price, and hence will result in the loss for investors. For market makers who 
accommodate the order imbalance, they will set a large bid-ask spread to prevent the trading 
of the asset as well as allow for price risk. The high price risk during the period of falling prices is 
also reflected in the large intraday price range. For traders who profit from short-term price 
shifts, they will try to close their positions at the end of the day so that they will not end up 
with being long the asset, i.e. they will try to sell the security before day ends. This will 
eventually lead to a situation where the huge amount of selling orders makes the price of the 
security fall even further regardless of the wide bid-ask spread or the large price range. 
Similarly, assume that the market is strong and a rising trend is observed in the prices of the 
stock. Market participants will want to be long or buy that security at a certain price today to 
take advantage of the price increase in the future. Holding a short position of that security at 
the end of the day means that if the price of the stock tomorrow continues to rise, the short 
position will force investors to sell the security at the specific price lower than the current price, 
and hence investors will incur a loss. For traders who profit from temporary price shifts, they 
will try to close their positions at the end of the day so that they will not end up with being 
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short the asset, i.e. they will try to buy the security before day ends. For market makers who 
accommodate the order imbalance, they will set a small bid-ask spread considering the strong 
liquidity of the market at the moment. A low bid-ask spread means low transaction costs for 
traders, so transactions will be facilitated. The vast amount of buying orders makes the price of 
the stock go up as everybody wants to buy while the supply of the stock is limited. It explains 
the negative relationship between the bid-ask spread or the intraday price range and stock 
returns.   
Given the extremely small magnitude of the effects of both the range and the spread on 
stock returns, it can be concluded that the transaction costs aspect of liquidity has numerically 
insignificant effect on stock returns in the context of the UK stock market. To put it differently, 
transaction costs might have a significant but low impact on stock returns. Depending on which 
proxy of transaction costs is employed, the results might vary substantially, ranging from 
statistically significant to insignificant effects. It is recommended that further studies which 
attempt to uncover the impact of the transaction costs aspect of liquidity on stock returns 
should employ different proxies and compare the results to avoid inconsistency arising from the 
proxies used.               
4.6.3. Trading volume: 
Another important dimension of liquidity tested is the transaction quantity expressed by 
the trading volume and the turnover rate. A negative relationship between the trading volume 
as a liquidity measure and stock returns is identified in this study. The result for trading volume 
provides support to the hypothesis of this study as well as the predictions existing in most of 
the literature that trading volume is negatively associated with stock returns. The pooled OLS 
model with vce robust shows that a 1% increase in the natural logarithm of trading volume will 
lead to a decrease in stock returns by            unit, ceteris paribus. The result of this 
study for trading volume is consistent with the conclusion reached by Brennan et al (1998) and 
Chordia et al (2001).      
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4.6.4. Turnover rate: 
The pooled OLS estimation model with vce robust indicates that a 1% increase in the 
turnover rate will result in an increase by 0.221% in stock returns, ceteris paribus. The result 
challenges the validity of the argument that the turnover rate is negatively correlated with 
stock returns as found in the empirical studies of Hu (1997) and Datar et al (1998). One reason 
behind this positive relationship can be the widening of the spread as well as a larger price 
range caused by the excessive order imbalance. When a large number of shares are traded, the 
equilibrium in the market will be disrupted and market makers whose role is to act as liquidity 
suppliers will take the opposite site of the transaction and absorb this order imbalance. To 
compensate for the increase in the inventory risk, market makers will widen their bid-ask 
spread on the stock. Brokers also require higher commissions for carrying out such large orders. 
All leads to an increase in the costs of trading the stock and ultimately the price of the stock will 
increase to reflect the higher cost of transactions.  
Both the trading volume and the turnover rate serve as measures of transaction 
quantity dimension of liquidity but in this study the two variables not only demonstrate a weak 
correlation with each other but also display contrary effects on stock returns. The inconsistent 
impacts of the trading volume and the turnover rate on stock returns raise the question about 
the status of the two variables as liquidity proxies.                
4.6.5. Amihud’s ILLIQ measure: 
The third dimension of liquidity – the price impact is represented by the ILLIQ ratio. The 
ILLIQ ratio is the measure of illiquidity as the more liquid the stock, the smaller the price 
impact. The regression result under the pooled OLS model exhibits a significant and positive 
relationship between ILLIQ as measure of price impact dimension of liquidity and stock returns. 
This supports the hypothesis of Amihud (2002) which stated that there exists a positive 
relationship between illiquidity measured by the ILLIQ ratio and stock returns. The pooled OLS 
estimation model with robust standard errors indicates that a 1% increase in ILLIQ will mean an 
approximately 56,193% increase in stock returns, ceteris paribus. This result is accompanied by 
a significant parameter value of 2.422. With regards to the magnitude of the relationship, it can 
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be seen that the ILLIQ variable has the strongest impact on stock returns among five liquidity 
measures. It implies that among three dimensions of liquidity, the price impact dimension has 
the strongest influence on stock returns in the sample using UK stock database.    
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CHAPTER 5: CONCLUSION 
This dissertation attempted to theoretically and empirically investigate the relationship 
between liquidity and stock returns in the context of the UK. To begin with, the hypothesis on 
the relationship between liquidity and stock returns was derived. This was followed by an 
empirical analysis based on a sample of listed UK stocks which are the FTSE100 constituents. In 
this part, the cross-sectional relationship between liquidity and stock returns was examined 
over time using three panel estimation models.  
First of all, the concept of liquidity with respect to stocks was explored and the study 
came up with the definition that liquidity is the ease with which a stock can be traded at low 
cost, with large quantities and little impact on the price of the stock. From this definition, three 
interrelated aspects were identified: transaction costs, transaction quantity and price impact. 
Transaction costs and price impact are indicators of illiquidity whereas transaction quantity 
signals liquidity. Second, from these three dimensions, five liquidity measures that had been 
commonly employed in liquidity literature were adopted to include in the regression as 
explanatory variables. The quoted bid-ask spread and intraday price range acted as transaction 
costs proxies, the natural logarithm of trading volume and the turnover rate served as 
transaction quantity, and the Amihud’s ILLIQ ratio depicted the price impact aspect. Third, this 
study proposed that risk-averse traders would require a higher rate of returns to make up for 
the risk of holding less than perfectly liquid stocks. Therefore, it was hypothesised that liquidity 
would be negatively related to stock returns.  
    With the intention of providing non-US, up to date empirical evidences for the 
theoretical model constructed, panel data were formed for FTSE100 companies listed on the 
LSE for the time span of four years from 2009 to 2012. The correlation matrix for explanatory 
variables demonstrated a weak relationship between five liquidity measures, which implied 
that one liquidity measure could not be a substitute for another. The problem of 
multicollinearity was absent in this study due to the weak correlation between the independent 
variables. Thus, the effects of liquidity measures on stock returns could be identified accurately. 
Unlike other researches which examined the effects of liquidity on portfolios, this study applied 
55 
 
the panel data techniques on the sample of individual stocks. Three panel estimation models 
including pooled OLS, fixed effect model and random effect model were tested. The Breusch 
Pagan Lagrange Multiplier which compares the pooled OLS model to the random effect model 
and the Hausman test which compares the random effect model to the fixed effect model were 
conducted to determine which model is the best to base the discussion and the analysis on. The 
results of these tests suggested that the pooled OLS was the most suited. When the vce robust 
was added to the pooled OLS model to obtain consistent and unbiased results, the t-statistics of 
four of the liquidity measures reduced. It led to the loss of significance for the bid-ask spread 
but the ILLIQ measure gained significance. However, signs and magnitude of the statistical 
relations between stock returns and liquidity measures remained unchanged.  
According to the pooled OLS model with robust standard errors, the results revealed the 
following relationship between stock returns and five liquidity measures. The bid-ask spread 
had negative but insignificant effect on stock returns. This outcome was consistent with the 
view that the bid-ask spread might fail to capture the actual transaction costs, as noted by E&R 
(1993), Petersen and Fialkowski (1994), McInish and Wood (1995), B&S (1996), C&K (1998), and 
many others. The intraday price range, the liquidity measure that none of the literature had 
devoted to, exhibited a significant and negative relationship with stock returns. The result 
challenged the theoretical predictions of this study that as a measure of illiquidity, the intraday 
price range should be positively related to stock returns. This contrary result might be due to 
the reason that traders do not want to be long but short the stock overnight if there is a wide 
price range in response to the declining trend in prices of the stock. Buying the stock at the 
predetermined price while the stock price might fall further would result in a loss for traders. 
Thus, being short the stock is desirable and this extra selling ends up decreasing the price of the 
stock. There was a negative relationship between trading volume and stock returns and this 
negative relationship is in accordance with empirical evidences provided by Brennan et al 
(1998) and Chordia et al (2001). However, a positive association existed between the turnover 
rate and stock returns. Previous researches such as Hu (1997) and Datar et al (1998) revealed a 
negative relationship. It must be stressed that both trading volume and the turnover rate 
represent transaction quantity dimension of liquidity but they generate opposite results. A 
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positive relation between Amihud’s ILLIQ measure and stock returns supports the theoretical 
predictions of this study as well as the argument of Amihud (2002). It should also be noticed 
that among five liquidity measures, the relationship between ILLIQ measure and stock returns 
has the largest magnitude.  
On the other hand, this study had a number of limitations. First and foremost, it did not 
paid attention to the fourth dimension of liquidity, the trading speed. The time constraint and 
unavailability of high frequency data in Datastream database led to the exclusion of this 
interesting dimension of liquidity. In addition, finer measures of liquidity such as Pastor and 
Stambaugh’s measure of price impact, the innovative transaction costs measure of Lesmond et 
al (2003), or Liu’s multidimensional measure were not employed. Finally, a sample consisting 
more shares besides FTSE100 and covering a longer period of time would be of great use for 
future research to uncover the relationship between liquidity and stock returns.  
In summary, this study provides the empirical evidences of the UK stock market that 
overall, liquidity affects stock returns. However, the sign and magnitude of the relationship 
between liquidity and stock returns depend on which measure of liquidity is adopted. As a 
result, further researches on liquidity should take into account its multidimensional aspect and 
the variety of available liquidity proxies in existing literature.       
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